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A novel microorganism capable of producing organic acids, Mannheimia sp. 55E, and a process for 
producing organic acid through anaerobic and aerobic incubation using the novel microorganism are 
provided. The method of producing an organic acid using the microorganism involves incubating 
Mannheimia sp. 55E with Accession Number KCTC 0769BP in a medium under anaerobic or aerobic 
conditions and obtaining an organic acid from the medium. Mannheimia sp. 55E produces succinic acid, 
lactic acid, and formic acid under anaerobic conditions saturated with C02, and succinic acid, lactic acid, 
acetic acid, and formic acid under aerobic or N2 anaerobic conditions. IVIannheimia sp. 55E is a 
facultative anaerobe tolerant of oxygen. Thus, the use of IVIannheimia sp. 55E in producing organic acids 
can eliminate a problem of process instability, which would occur by the presence of oxygen in a 
fermentation process of producing organic acids using an obligate anaerobic microorganism. 
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cfl^^^ ^-il-^^^l «h3l-E ioi-i-906J: 

(74) cfle^'a ol'S^ 



^ '^J-'S-g- -tl^ftb -a-71-tl- ^^-y "J-«llol°l'='f^ 55E(Mannheimia sp. 55E, KCTC 0769BP) ^ ^7] ^^f- ^7] 

Efe J:7]3j<y 5:?ioflAi un<y=sH -fr7i'LV* ^FJ-^l-fe 'i'-'^^l ?}tv ^"^14. ^"Ss) -8-71'y-* ^i^Jr^Ffe 

o)^^ ■a-7l'a-£] ^'ib'S^'a^ -^-71^ ^i^V^^'il ±3)^1^ 55E(Mannheimia sp. 55E. KCTC 0769BP) % 

^171 5^1- ^7]:^ £^ ±7]^ Bl^'^^«^:^l, ^IsY^I -B-71^v* ^'S* S^^tl-t^K ^ t'Ssi 

alio] 0)0].^ 55E^ ^l-LV^^iS. aS|-€ ^7l3j ^-id-iV. % ±7l2? ^ ^±S. 

^7| ^^1- oi-§.«H -8-7l^^^ Idl 171^^ 5^1- ol-§-sH -S-7|A]:^ ^-LVsFfe ^sfls] •j^'gofl 

H]^<H -y-i #2] ict^ <?!«!: Ir^V^^j* Si7]^±S. ^7]^ ^ 51^ 5i<^lc1-. 
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S. 5 

£ l-g- "Jr^ol"!*!-^ 55ES) 16S rDNA^-^iLS. zf^^ €^^-f-T=(phylogenetic tree)olcf. 

£ 3^ ol'tVSl-^iS. f 712:?1'H1><-1 °J-ai|'ilnl«»]-^ 55ESI Hll'y= ^^jl- M-El-\a aeflHo|cf. 

S. 4fe ^iS. 'LV*I1<*1°1'»V^ 55E21 ttfl<}}= ^^j-fr ^El-'ifl neflHolcf. 

f?^^ ^S^V ^^91 °J^^o|n]o|.^ 55E(Mannheiinla sp. 55E) % ^7] ^7)3^ £^ 3L7]^ Si^^^^ «« 



^^o^ f- ^A^m^s. ^s-t.^* ^^t m's-^si 7reH] cHtv s.^ 

31 1-^ (biochemical) ^J-LH ^S^si-:^;^ o,) cflSH ^^5^* "S^n^^J. "J-'^-S" ^ll^^^^l 

(renewable resource)^ ^^.^.^i c>]^t\ZL, o]^^^^± ^ ^\^-8:\i^7\±2\ ^^^oHl^i ^^It oj) 

l-4€(bioinass)J5.5.-¥-El ^5-tS,>^ Ir^S] ^S-iV^fl cfl^ <3l^7h ^-MlTfl*! J5.5. S-^^S] ^^Sslol Sic?-. 



o]5-]tl- ^31-«1-3l ^'HlAi. ^>0^(succinic acid) ^ ^^LUlactic acid)-g: ^j^Sfl^j f-S^rfi^ Sii-H. A'^^7H1. 



^Jl-S]-^ tflt!: "St"^ igSSVa ^-fH(Lockwood) ^o] ^I^Sl-^I ^'^}^-%- "l-El (Fusarium martii) 

hL't^^ (Succinivibrio dextrinosolvens). -^a] t?1|Mli;(Fibrobacter succinogenes) £^ -f-HicSH 

± tBta4Al'5!!^(Ruminococcus ttavefaciens) f-^- ^fr^ ^7]^^ nlAgf-o) 5c c i^VcflAff- 
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^-tl^* -^^^jsl-^ ol2fl(%'-2:: Zeikus, Annu. Rev. Microbiol.. 34:423 -464, 1980), 4 

Ali^A)SS.^-a^(Anaerobiospirillum succiniciproducens) l" ^Sl^Valfe-, 'iV'a^.^.S. -R-S-t?: ^"c: t^^S. ^=^-tl-y-# 
^Aj-sl-^ .assl^l ^5ic:V(?}-2:: David et al., Int. J. Syst. Bacteriol., 26:498 -504, 1976). m]^}. '^■^] 

<Hs.oVoliL±3lB|-§- ^AiqAlHS.^-a>i-^ ^cfl ^7]^ol Dl^Sl-ol7l oH^ofl, ojf. oI-I-sH ^^-il* ^^^sffe tS. 
-a-di-Hl i^tslclsfS. ^^^>^1<H1 "S^i^* S^cl-. 



71*^111^011. -a-diofl tflsii 7v^i^A-i ^7]^^$\ Aji-iv^joi 7ii^^«>3i^ i^^<^i i>asi A^sisa'^. 

14, iSl ^e|3]-jl ^^M^]-^ 5t (facultative anaerobe)*?! ^«flo)nlol-^ 55E(Mannhe 

imia sp. 55E)7f ^7]^ S.7]^ S?i*Hl ^71 AVI- ^JI^V^F'^. -i-V^i-il ^^^d* ^^^t! #^J^7l 

1^. ^ ^'gSl -n-^l-a- ^S-ib ^^'il ^^fl^lolol-^ 55E(Mannheimia sp. 55E. KCTC 0769BP)# ^1^*1" 

€■ «J-^21 Cj-^ ^^71 ol^«H ^7laj ^ ^71^ 2:?i*Fofl'«-i. Hf7l^V-i- ^^^^^ 4^^tr 5i'>l 



6tt6\\X] Als.1^^ jia||flfl^Hl-«>1 ^"M^ 'a-'M ^^(colony)-i: ^^J*|-7fl oj-fl: 4-^51 '^I'lt 

s^ii-4171- ^7!nt\^ ufl'^f^M, ^-ii^J-* ^s-itt ^ sife a.<^i^ 5^1- ^d'it}^^. -a^^ 

A-l ^s-^v 2lit# DNA(16S rDNA)£l ^j-^^j* «|illsl-Jl ^^tb 14. °1 °1 ■^'V «H 2l ^fl 4 (Mannheimia van 
aena)4 95.1%5l ^c^^^j (similarity)* 7^^]^ ^S];?!. <^1* S^flS. ^7] -fl^^ ^^7> ^l^^'>^l ^^El^l 

^'S- ^S-S: Dl-^l-^-i- 4'?l*l-5ife- ''ll- ^*II'^1''1'='V^ 55E(Mannheimia sp. 55E)^ 'S'g^HL. 2000'd 4l 10 
o^7.\S. ^^|7l6}-7m<y ^S'§^«}-'a^:t(KRffiB) (KCTC. cfl^-il^ cfl^l^^^l -S-^d^ <H-S-* 52ii ^11)^1 

7l ( KCTC 0769BP( S. 7] ^sf^c}-. 



^ ^^'^2] "J-sllolDl'^K 55E 5-^^ f-^j^7pj. a^-g-^j, Hl-S:^^j£| ^?l-(rod) 512Hl-'aal-<='l (cocobacilli)^ 
o^^^i, tllAji;.Kendospore)l- ^Jl^j*W S^fe ^^J* ^^H. ^l^i-K 7llnl'iV f-S] ■a-71'a-* ^^V^ - 

;a7l 30 tfl;^l sotsl -g^ofl'^i ^^o) ^^=14. ^jaj^-^^S,^ 39t:«|al. pH 6.0 tll;^] 7.5S1 "S^li 

A^^ol ^^S]u|-, SI^^J}^ pHfe 6.50)4. 



?i7i °v!-«ii«'i''i4^ 55E ^^-8■«^<H -^7i>a-i- 'jh'a^ ^71^1 s.7\^ i^^i^i °jr5iio|oioi-^ 55E( 

Mannheimia sp. 55E, KCTC 0769BP)* ^^l^IL, o^^E^ ^7]^^-^ ^^^^ ^Tilf- ^71-! 

^ olAV$|.^i £^ 0.1 Ml^l 0.4wni, H>^2ls)-7llfe^ 0.2 M]^l 0.3wm. 71"^ H>#2i5l-7ll^ 0.25wmS) 

S. 2i^d^3L. ±71^ 0.5 »fl'«l l.Owm. 4^^a1-7llfe 0.7 vfl^l 0.8wm. 7}^ ^\^nt\7]\^ 

0.75wmS] -a-^^S. ^^«|-<H 2:^^€4. Hll'S=°fl ^l-g-Slfe "H^lfe ^1*1 5!^ ^WM". iS-jj-Sl t^^-^l 4^ 
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^t}7]]^ 5 60g/Lo]JL. 7}^ H>^2l*Hlfe 20g/Lol°l, ^^''^^ 35 Ml^l 451C. «l-^2l3f7ll^ 38 ^11^1 41 1, 7}^ 
39TC2) ^SSl-, pH 6.0 Ml^l 7.5, pH 6.3 Ml^l 6.7. 7}^ ri\^^t\7\]^ pH 6.5S| 

ol^VSl-^Jil- A]-§-3H 17)21 7}^ B}^^t}3L. ^>L^21 ^-§^4: ^'=>]7] ^Sfl^^l^ l^^l" 4-§- 



^J-si °1<H^-1 ^<^14. 

-a^l'^l 1; ^^21 €-el ^ 16S DNA(16S rDNA)2| "^71^^^ ^-ij^- f-^ f-^ 

4i^lAi =^^t.V ^1 "Jl (rumen fluid) lm«# 20g/L2l iS'J, 5g/L2] #5] ^-g-. 5g/L2l aS-^tt. 3g/L2l K 2 HPO4 . 
lg/L2l NaCl. 5g/L2l (NH 4 )2S04 , 0.2g/LSl CaClz • 2H2O, 0.2g/L2l MgCl 2 • 6H2O ^ Sg/LS] NazCOa^. 
ull^lS. lOOHll S1^3l-al. o|f. ;g7l ufl;*]''!! 1% o\7}S.±7} S.^^ aLSOBfl^H c^sH 10^1^ f""?!" HH°<f 
«H ^3^"d- ^^(colony) ^. ^t^l-al, ^I^VSI-^iS. S.-^^ ^7) ufl^l Smi-Hl^l lO^l^V .f-tV Hll<?f 

^ Hl)x]Ml<Hl ^-il-LVSl -^^^ HPLC(Aminex HPX -87H column, Bio -Rad, USA)5.'H #^«H, 

50% ^^s. ^S^tit 5^1- -idts^^cf. -at^ S^2) ^2l3j«U ^A].^ ^311.. a^-^^^oli. 

x]-(endospore)l- 30 ifl^l 50rs) -S^l^ilAi ^S^«>1 ?V#Sl4. 3] ^ Ag^.g.c^ 39^0] jl. pH 6.0 Ml 



^7] ^^S. -V-El, S.«l(Rochene)2l •g-'S Rochelle et al., FEMS Microbiol. Lett., 100:59 -66, 1992)1: 

n]^ DNA(genomic DNA)* ^el^V^cf. ^i]^ 7]]^ DNAl" ^M^^ ^l-§-5Fi, S.^<'Ml: 5( -AGAGT 
TTGATCMTGGCTCAG -3( el'S'ili 1)4 ^^°]°\Z: 5( -AAGGAGGTGWTCCARCC -3( ('^I'i^S: 2)1- 
f't'-lL±^4i|'i!-g- (polymerase chain reaction, PGR) 1" ^^«-.^S.'«l, 16S rDNAl" ^^t}^^. «H, f'^S 16S 
rDNAS] <§7]^^<i-i: '^'^Mi, DNA 'S?!^^'^ ^<!il HS.a^tl (PHYLIP, phylogeny inference package, vers 
ion 3.5c)# -^l-g-SH 16S rDNA^l '^7]^]<i3\ ^i-g-^J* ^^^^^i^^: S.I.S. 1). 3. ^ ^^^^^-k 
M-El-uflt^. £ 1^ o|el^ Aj..g.A^ ^^±S. ?1^7flf-^(phylogenetic tree)* M-El-^acl-. 



sl-71 iL 1 ^ S. M^ol, ^e]^ 3l-:f;SllBl-AH14 (Pasteurellaceae family) "HI ^*]-^ Alf^>^|S.5.S. 

^a-ISl^o.!^, 7}^ 7}^}-t ^^91 °J-*ll°l°l'»f HflelolluKMannlieimia variaena)2l- 95.1%21 -R-^^J* ti-H, 'L>*ll'=l°I 
<^h^(Mannheimia genus) 21 ^^o^4: °i ^ °J«il<i|nl'*K 55E(Mannheimia sp. 55E)^ 

JL, oil- 2000\d 4^ lO'a^f^. ^^71^71^?] A!!ig:^t,v<g^4i(KRIBB) (KCTC. tflt:^^ tfl?!^^^l -n- 

^ 01 ^.§. 524i;<ll ) ofl 71 ( KCTC 0769BP( S. 7l ^t}^t^. 
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a o 






oV^olDlo). tJl-Sl7im(Mannheimia varigena) CCUG 38462T 


AFa53893 


95.1 


u}^loln]o]- a2l-t^^|-^l^(Mannheimia granulomatis) ATCC 49244T 


AF053902 


94.9 


Tv^o] v]o} f-n] i^e) ± (Mannheimia ruminalis) CCUG 38470T 


AF053900 


94.7 


dV^]o|o]o1- tf-^^l'^ (Mannheimia glucosida) CCUG 38457T 


AF053889 


94.7 


iej- E ej §5. A] (Pasteurella trehalosi) NCTC 1 1550 


U57073 


94.7 


3j-A£|^e]- cfZL^l-El:^ (Pasteurella dagmatis) ATCC 43325T 


M75051 


94.3 


n>^)o|D]of ^lfe}-o)E)^}- (Mannheimia haemolytica) NCTC 9380T 


AF060699 


94.1 


<^l-tJl-g- (Pasteurella avium) NCTC 1 1297T 


M75058 


94.0 


<^fi^ Til ifl± (Pasteurella aerogenes) ATCC 27883T 


M75048 


94.0 


till^^^HPasteurella bettyae) CCUG 2042T 


L06088 


94.0 


^Ef t^Vel-g- (Pasteurella volantium) NCTC 3438T 


M75070 


93.8 


f Sf dI-o) Bio] (Pasteurella mairii) CCUG 27189T 


AF024532 


93.8 


nj-A^^e}. A) cf (Pasteurella multocida) NCTC 10322T 


M35018 


93.8 


2} ^7}-<a^l^ (Pasteurella langaaensis) ATCC 43328T 


M75053 


93.7 


4^5] fsf 7^£juff (Pasteurella gallinarum) NCTC 11188T 


M75059 


93.5 


^±3] fe} ^^ofE]:^ (Pasteurella stomatis) ATCC 43327T 


M75050 


93.2 


Ti}.A^ ^1-M± (Pasteurella canis) ATCC 43326T 


M75049 


93.1 


^Jf f-'S^l- T(Haemophilus influenzae T) 


M35019 


92.5 


^Ml-f 2.^5. 3) 5^} (Pasteurella pneumotropica) NCTC 8141T 


M75083 


92.3 


3|.A^^E]. ^l-M-Bl^ (Pasteurella anatis) ATCC 43329T 


M75054 


92.0 


4:^£lf (Pasteurella testudinis) CCUG 19802T 


L06090 


91.3 


wlJ^el^ feM (Vibrio cholerae) ATCC 14035T 


Z21856 


87.8 


m^{E. coli) 


J01695 


86.6 



°J-*llolDl4^ 55E(KCTC 0769BP)* 'LNlol"!^ ^^l ^ "i^^ t Sl^ al^lafl^lS. "i^^ l^S^afl^l (blood a 
gar)«Hl>^1 ^£5. 24^1^ ■S-'tt '^^^^ ^^iUcolony)* ^^^^ ^4, ^1^^^ S i^ S] ^Jj (greyish) 

21 ^HEi-S- (smooth) 7\^]^. ^^^] 1 "-fl^l 2mmS. ^aV^^V^dI;^ (SEM)* <^l-§-sH, 

oJ-^lo)Dl6l-^ 55ES1 ^Mm^ ?Vt«l-Sq-(#2:: E. 2). £ 2<Hl^1 -ib^lol 0)0).^ 55E-fe 37)71- 0.3 X 1.0 Ml^l 

0.5 X 1.0m9l Hl^-S-^^21 'a:^V(rod)^ SEfe 324^2^01 (cocobacllU) ^ S) ^ 



-jV^olDlo].^ 55ES1 ti-s-* ''^^}&7] 4qsH. ol^^^4i5. 3.^^ ^7]^ 2:^ 3l-«>il «ll"y=«l-al. '^l^.-fEi 
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20g/L2l 5g/L2l 5g/L2) 3g/L£l K 2HPO4. lg/L2l NaCl. lg/L£) (NH 4)2804, 

0.2g/L2) CaClz • 2H2O. 0.2g/L£l MgCl 2 • 6H2O ^ lOg/LS) MgCOa^. ^^"^ hH'^I lOOnrf* 

ofl ^i7l->il- c}-§-. ^^oln].i|.^ 55E# ^f=tl- 39r»fl>H Q^l^Vf-^V ^a^o^^ o]<H. 20g/L 

21 5g/L2| i-el^l-. 5g/L2l iS^-tt, 3g/L^ K 2HPO4. lg/L2l NaCl, 5g/L2) (NH 4 )2 SO4 . 0.2g/L5l C 

aClz • 2H2O. 0.2g/LSl MgClz • 6H2O ^ 5g/L2l NazCOa^. ^-^^ ^^V<} afl^l 0.9L1- 2.5LS1 Hfl'^.kill ^sJ-Jl. 10 
OmeSl ^ull'??^ ^-tl-a- l-a^l^S-t* ^f'tb cf-g". 39r5l ^£5^ pH 6.521 ^i^isj-ofl tV-LV7V±l- 0.25vvm2l 

S. ^^Sf^^i SI^<^' Uflof^ ^^5|.5JcK Bflof ^«!) Al^}->tS. Hr<f7l^-?-El Bfl^ll- m^JL, -Hli^S.. 
^-tl-a-, aS.'g-. i-a- ^ 7Hol^2] ^^^'^t^. «B<*°-^ tfl2) ^a-^Sfe- (spectrophotometer, Ultra 

spec 3000, Pharmacia Biotech.. Sweden)* »l-§-«H %^*l-al. ^-tl-i!-, SLSl^. ^-t} 5l ^Hd] -tl-21 ^aJoU ibI- 
^'a*t-'S-'a-°^^^*V53'iK%'-2::£3).£3^«H'y=^liH14€-'Hm-fe-£(| ). ^^1V(C ), it-^d ), ^-LU 
O) ^ 7|lDlA].(^ )o| ^c^^s. u].El-<d! asflH^l^. £ 3'>1IH S.^<^]. y.S^-l^VS] H|l<y^ :^<H1 iS-b^S) 
19.8g/LollL. ^'il'a^2l 13.3g/Lol°1. "HI 4€- ^'il'a-21 ^^(^^j€ <y=/±S.^ i£'^2l <>f) 

^ 67%<»lal. ^-tl-t-VSl ^jq^S-a-^ ^^-a-21 -^l^)**! LSg/LAi"?]^ ^ ^ ^ZSicf. 



■& ^'§21 "J-*llo|nl6^^ 55E1- ojAjj^^i^ ^712) S^oflA^ uflofsH ^^^Vfe ^'a'a-2) ^S^Vaj-'^^, ^^cfl 

^71^^^ 5-^<?l <?i'HHSHV«'l^i^Sl-S- ^-^Ii-l'^l5.S.T-'ffl^(Anaerobiospirillum succiniciproducens, ATCC 2930 

5)* ^7]^ s:^oi^^ urM-H ^^t ^ si^ ^'ii^v2] ^s^v'ir'aiLcv. ^#'a^><-i^ ^± ^sJt^M-. ■?-3i^^j-^d2i ^ 

<^]^^^ 80%ol^J- 'S^'S* ^ y^ii^C^S:: Lee et al., Enzyme Microbiol. Technol.. 24:549 -554. 

1999). 



^Al*4| 4: ^±7}S.n^ l7l3i?lsW^1S) tJl^'l^ 

^dl7V aSl-^ «7l2:?io(|'H5l ^5L^^ ^^^F^l ^ii* 0.25vvm2l -^^^S. ^^sj-fe ^2l«Falfe. ^ 

4 f-<^at.v s^j-, ^LS'S". ^ 2:'a-2] ^.^^ ^^*^^^K%^2:; s 4). 4^ ^^jl^i^hi 4€- 

£(i ), ^^-i-KC ), ^'y-«». i:E'3-(| ). 7llDl'LV(C ) ^ 2:'t>(A)2l ^£«!SH- M-El-va 4»il'^i 
iL^oI, ^^Hl 321 ^42^fe- ^21, °J-*I]«1''1<»1-^ 55Efe ^±7} 5L2^€ «7lAj-Eflo)lA^^ ^av^ ^jg AVf-^ ^^-ttsU. 
>^AiA].^ 9% '=>]t}^ <^y^ ^-S- ^-i-S. ^S'il-sl-Sl'^. '=>]^. ±S.^ 2£'3-5l 18g/L°lll, "^-H^ ^-0-2] 

9.8g/LoH. <»1°1] ^'i!:2l 54%olal. ^-^-2) -^-B) ^-iV-aol 0.45g/L/h°d# ^ ^i^i"^. 



^^7] ^45.^El, a. B^ngo] 5^1- o)4«}o^ ^^-iV* ^^^t ^-f ol-tlr^tVi:?}- ^^r-^'?}-!: <y-7)l S]3iJL. <^ME. 
^ ^^32] 5-^^ olA}.S).ig.itl- Jl^SH ^^-11:21 ^-iV 4^°fl °]-%-^ ^^S. -Kl^^slSii^K 

-a^Hi 5: ^v±7V ±7ls^«^<^lAi2l tsi^^j 

i7l iaiA^2) ^^Sl^I- ^<?lSf7l ^1*H. -a-il- 0.75wm2) -fr^^^ ^^s]-^ 5* ^iSl^l-Ilfe. 34 f-'^ 

•i'-'a-^.s. 14^]^ ■S-'U- ur^^V^^. f', Ai^vis. ta7i5.^Ei Hfl7^]t si|#|§i-ai. -a^Hl 34 f-'Stl- 'i.'-'a 

^5. AJlX^i. ^Aj. x^,^ ^ iA}.o^ o^^ ^.^^^4(^3:: £ 5). £ 5^ "iSLAl^H -HIS^HC | ), 
O), SS-^Hl ) ^ i'y:(A)2l -^S-dSH- ^efvj) ZLefl^olcf. ^ s^Ja^ ^^o), ^ f^s] ^^-fe Aj.^7). 
J:7l3| 2::a«Hl all<y:*H£ '*1la%-£7l-OD66o 114^1 f'71-sf^o.o^ A]7^S\ ^^±o\] c))^ t#o|l£ 

-Hli^^^Hlfe 'S^^-i ^^1 -i-'^Jl7|'a (facultative anaerobe)<y# °i T=7l- S^5i'^>. <^]^^. ^^^d ^ ^HdJaI- 
1- ^-a-^F^l ^-ai- 4:£€ iS'3-2) ^E.^ 22g/Lo)jl. ^<H^ ^-it^) -^^^ 

g.Sg/L-^H. 4€- ^'a-2) 45%<»lal, S -11-21 •^4^^^^d'>l 0.7g/L/h^Jt ^ ^514. 
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sfcf^ HllHff^"!! -t-ViSl -fr'a^^l 5aiHe|-£ ^-H-tl-sl ^-iV-Hlfe 'S^* *t 55^5. 



olAVo]]A-1 Aj-xflg] -«':gsl-Jl •yf'sF^-^ol. ^ -fg-g: -Idfl-^ -n-71-i]: "tV ^^"Jl ^^loNloV^ 55E (Mannheimia sp. 
55E) ^ 5i7l ^^1- ^^]^ ^ ««°o'=«H ^^l-iV* ^^-L^sFfe l}-'^* €■ ^^-^^l -LMlo|aio|. 

7] ^^1- <^l-§-5l-<^ ^i^J-*l-fe "o^'S^ ^tfl I7l>a S^* '^l-i-SH -B-^l-itl: ^3^J:«f^ f^e«£) "o^'S-Hl al*H 



o|>iJ-o.5. ^ il^oj A^VAll*! 7l#«l-^fe 4. -^-aTilS) -i-^j-S) 7V^ ^^Ml 31<^M. o]^^^ ^ 

^ ^'gsi 'S^fe- ^"7-^^^ f-7l-&*il 21«H.'82l€cfji 7^o]t^. 

(57) y-T^I >Sf| 
1. 

^7]^'^S.7]^ 2i^'fl>H •n-7l^-i- ^a-y-^ 51^^ ^^ol°l<='}-^ SSE (Mannheimia sp. 55E. KCTC 0769BP). 
^ l^Sl ^^ola]o}.^ 55E (Mannheimia sp. SSE. KCTC 0769BP)* <^|-t>5f^>4: £^ ^riiS. iSf^ l7laj 

°fl ss-g-si «-^<^i 5 vfl^i eog/L-y afl^Hi^^i ^''^nji. 0]^.^^] -fi-71'a-* s.^^^ ■^7\^^s\ ^s^^ 

ull'y^-g- 35 ^^1 45"CS1 ^£51- pH 6.0 Ml^l 7.5o|l>^1 ol^it^HV^i fE^ 
^4:1- 0.1 vfl;^l 0.4wmSl -fr^i-S. ^^^^ ^-t 



8 



10 -0372218 



^ 1^21 "J-«flololol-^ 55E(Mannheimia sp. 55E. KCTC 0769BP)1- S.S.'^^ 1^^*>] 5 Ml^l 60g/L<il "H^l-KI-^i. 
<iRVSl-^4:* 0,1 tfl^l 0.4wmSl ^^±S. ^^tM^] 35 Mj^l 45t21 pH 6.0 7.551 2:^.5.3. arMjl. 

^'ii'i!-* ^^-i: ^^^>2i ^i'ii-'i'-'a. 

^1 l^S] °J^o|Dl<if^ 55E(Mannheiiniasp. 55E. KCTC 0769BP)1- S^S.^^ ^^o] 5 Ml^l 60g/L<?l afl^loil^^i. 
=i±^ 0.1 vfl;^l 0.4wm21 -fr^o.^ 35 MI^l 451C21 ^£Sl- pH 6.0 7.55) i?! o\S. 

^1 l^^ ^Mo]^M^ 55E(Mannheimiasp. 55E, KCTC 0769BP)* S^sl-'Hl SLS.^S\ 5 v^p] qq 

g/L°J HH^H^I HH'ifSl-ul. ol^^El -H-7l^i* -^71^1.01 AgA|.Bj.>3 

oV^^ 35 Ml^l 45X:^ pH 6.0 Ml^l 7.50^^] -a^il- 0.5 tfl^] 

l.OwmS] ^^^f^-^i 4=8^5. 

^^^l- 10. 

^ 1%1-5| ^>*IIo]'>]'»]-^ 55E(Mannheimlasp. 55E, KCTC 0769BP)1- iS^S) ^i-^ol 5 ^fl'^l 60g/L<?l all^Hl>^i, 
-tVi* 0.5 ^H^l l.OvvmS] -^^^5. 35 xJ^T] 45t5) ^SSj- pH 6.0 ifl^l 7.53) ©.S. Hfl'ifSU. 
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a:iSI22} eUL^Cm^fPftwraffi COJC 198021 

AJ «(/^tf//t ttrtffijattsiB) kJCC 43328T 
D^EIgei Q\U^±fF3ttauf6ni 3nU/s)KMX 43329T 



fi^SiSa m\Sff^itaaf9Ht trfwJ mCK 112977 
E}±^9ia ^dm^fPittwrtnt gt/fiJnruMjmC III88I 
S^^aai S3EJgr/ff/«tfrtf//> miiatftf0)UCK 3438T 

S^gaa Htl9aeSIl3j (Ftttaarafn PMaaotrop/etflHtK 8UIT 
^^OUPMtt0Uf0fl9 mI//m;cCUG 2042T 



-a^ ggd gai?SAir/^«w/g//a /raM/o< /;ilCTC 11550 
■ |°mOiai0^^5SE^f»/wi»#oj/i »p.55E)| 



j °Hfi 



y«DlalOj ^Dltfyi^ft/iffAtf/#/» rvwfrnUg} COJB 3847in(AF0S3900) 
°li|0)DiO( 3^BAia^Affffft«/ff/v g/aeatiaM)CaB 38457T 

°»t|OlalO( i|i2i0m?KfkMA«/«/> tnotolftiot) NCIC 9380T 
°^tfO|QIO) D2}&£Q}£l^^«a/7nA«/«/t oranufaMtti»}hJCC 49244T 
°|t|0|Q|0^^^#7ffi7A«Mr/t ip.) COJG 38483 
°tt|0tDlO} mnUfMinniUUft rtrigsatjam 38462T 
Q^^ael 8SA10 rft«M<r/«//r Ma/toefttt}mC 10322T 
Q^l^aei Q3D(Ej:^^/>at/tfvrtf//t(^fjrm/*; ATCC 43325T 
BA§lB2i 3]Uit(PtBteurs(f9 enH§) AJtXl 43326T 
i|/^£|8a ±.&umi: {PtateuraffM t/M«//«;ATCC 433271 
f^>:£ia2} 0^8g£)IMI^ri>iff/«tff«//i aarogsmtj KltZ 278831 



mOieiOU/^flw/«//t «////; CCUG 27IB31 
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=221? Lpsfb Bewbodfe Jot uj uvuf pg Tdjfodf boe Ufdioprrphz =231? Pshboj d Bdj e 
C^pevdj 0 

h isj dsppshboj t n boe Cfepdftt gps Casfqbsjoh Ps hboj d Bdj et Fnqnpzj oh ui f Tbnf 

=271? 3 • 

mj<281? LPCBUJO 2/6 =321? 2 =322? 31 =323? ECB =324? Bsuj gj d 
jbmTfrvfodf =331? =334? qsj nf s =511? 2 bhbhuuuhbu dnuhhdudbh 

31 =321? 3 =322? 28 =323? ECB =324? Bsuj gj dj bm Tf r vf odf =331* hu 
< =334? qsjnfs =511? 3 bbhhbhhuhx uddbsdd 
28 
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